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(54) Tide: 4,5-PYRAZINOXINDOLES AS PROTEIN KINASE INHIBITORS 




4,5-pyrazinoxindoles having formula (I), inhibit or modulate protein kinases, in particular JNK protein kinases and are useful as 
anti-inflammatory agents, particularly in the treatment of rheumatoid arthritis. 
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1 . A compound of formula 




H I 

wherein: 

R 1 and R 2 are independently selected from the group consisting of 
hydrogen, 
10 -OR 4 , 
-COR 4 , 
-COOR 4 , 
-CONR^ 6 , 
- NR 5 R 6 , 

15 lower alkyl which maybe substituted by a member of the group (a) 

consisting of -OR 4 , -NR 5 R 6 , halogen, -COR 4 , -COOR 4 , -OCOR 4 , -CONR 5 R 6 , -CN, -S0 2 R 4 , 
-S0 2 NR 5 R 6 ; or by cydoalkyl, heterocycle, aryl, and heteroaryl, wherein the cycloalkyl and 
heterocyde each may be substituted by the group R 1 1 and the aryl and heteroaryl each may 
be substituted by the group R 12 ; 

20 cycloalkyl which may be substituted by a member of the group (a) a defined 

earlier, or by lower alkyl, heterocycle, aryl, and heteroaryl, wherein the lower alkyl and 
heterocycle each maybe substituted by the group R 11 and the aryl and heteroaryl each may 
be substituted by the group R 12 ; 

heterocycle which may be substituted by a member of the group (a) as 

25 defined earlier, or by lower alkyl, cycloalkyl, aryl, and heteroaryl, wherein the lower alkyl 
and cycloalkyl each may be substituted by the group R 1 1 and the aryl and heteroaryl each 
may be optionally substituted by the group R 12 ; 

aryl which may be substituted by a member of the group (b) consisting of - 
OR 4 , -NR 5 R 6 , halogen, -N0 2 , perfluoroalkyl, -COR 4 , -COOR 4 , -OCOR 4 , -CONR 5 R 6 , -CN, - 

30 S0 2 R 4 , -S0 2 NR 5 R 6 ; or by lower alkyl, cycloalkyl, heterocycle, aryl, and heteroaryl, and 
wherein the lower alkyl, cycloalkyl and heterocycle each may be substituted by the group 
R 1 1 and the aryl and heteroaryl each may be substituted by the group R 12 , 
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heteroaryl which may be substituted by a member of the group (b) as 
defined earlier, or by lower alkyl, cycloalkyl, heterocyde, aryl, and heteroaryl and wherein 
the lower alkyl, cycloalkyl and heterocyde each may be optionally substituted by the group 
R 11 and the aryl and heteroaryl each may be substituted by the group R 12 , or 
5 alternatively, R 1 and R 2 can form a ring having 5-7 atoms, said ring optionally including 
one or more heteroatoms and being optionally substituted by a member of the group 
consisting of -OR 8 , -COR 7 , -COOR 7 , -OCOR 4 , -CONR 7 R 9 , -NR 8 R 9 , or lower alkyl which 
may be substituted by the group R 11 ; 

10 R 3 is hydrogen, -OR 4 , -COR 4 , -COOR 4 , -OCOR 4 , -CONR 5 R 6 , halogen, -CN, 

perfluoroalkyl -NR 5 R 6 , or lower alkyl which maybe substituted by -OR 4 , -OCOR 4 , or - 
NR 5 R 6 ; 

R 4 is hydrogen, 
15 lower alkyl which may be substituted by a member of the group (c) 

consisting of -OR 8 , -COOR 7 , -COR 7 , -CONR 5 R 6 , -NR 5 R 6 , -S0 2 R 7 , -S0 2 NR 5 R 6 ; or by 

cycloalkyl, heterocyde, aryl, and heteroaryl, and wherein the cycloalkyl and heterocyde 

each may be substituted by the group R 11 and the aryl and heteroaryl each may be 

substituted by the group R 12 , 
20 cycloalkyl which may be substituted by a member of the group (c) or by 

lower alkyl, heterocyde, aryl, and heteroaryl, and wherein the lower alkyl and heterocyde 

each may be substituted by the group R n and the aryl and heteroaryl each may be 

substituted by the group R 12 , 

heterocyde which may be substituted by a member of the group (c) or by 
25 cycloalkyl, lower alkyl, aryl, and heteroaryl, and wherein the cycloalkyl and lower alkyl each 

may be substituted by the group R 11 and the aryl and heteroaryl each may be substituted by 

the group R 12 , 

aryl which maybe substituted by a member of the group (d) consisting of - 
OR 8 , -COOR 7 , -COR 7 , -C0NR 5 R 6 , -NR 5 R 6 , -N0 2 , halogen, perfluoroalkyl, -S0 2 R 7 , - 
30 S0 2 NR 5 R 6 ; or by lower alkyl, cycloalkyl, heterocyde, aryl, and heteroaryl, and wherein the 
lower alkyl, cycloalkyl and heterocyde each may be substituted by the group R 11 and the 
aryl and heteroaryl each may be substituted by the group R 12 , and 



heteroaryl which may be substituted by a member of the group (d) or by 
35 cycloalkyl, lower alkyl, heterocyde, aryl, and heteroaryl, and wherein the lower alkyl, 



WO 00/35921 25 PCT/EP99/09806 

cycloaikyi and heterocyde each may be substituted by the group R u and the aryl and 
heteroaryl each may be substituted by the group R 12 ; 

R 5 and R 6 are each independently 
5 hydrogen, 
-COR 7 , 
-COOR 7 , 
-CONR 7 R 9 , 

lower alkyl which may be substituted by a member of the group (e) 
10 consisting of-OR 8 , -COOR 7 , -COR 7 , -CONR 7 R 8 , -NR 7 R 8 , -S0 2 R 7 , -S0 2 NR 7 R 8 ; or by 
cycloalkyl, heterocycle, aryl, and heteroaryl, and wherein the cycloalkyl and heterocycle 
each may be substituted by the group R 11 and the aryl and heteroaryl each may be 
substituted by the group R 12 , 

cycloalkyl which may be substituted by a member of the group (e) as 
15 defined earlier, or by lower alkyl, heterocycle, aryl, and heteroaryl, and wherein the lower 
alkyl and heterocycle each maybe substituted by the group R 11 and the aryl and heteroaryl 
each may be substituted by the group R 12 , 

heterocycle which may be substituted by a member of the group (e) as 
defined earlier, or by cycloalkyl, lower alkyl, aryl, and heteroaryl, and wherein the 
20 cycloalkyl and lower alkyl each may be substituted by the group R 1 1 and the aryl and 
heteroaryl each may be substituted by the group R 12 , 

aryl which may be substituted by a member of the group (f) consisting of 
OR 8 , -COOR 7 , -COR 7 , -CONR 7 R 8 , -NR 7 R 8 , -N0 2 , halogen, perfluoroalkyl, -S0 2 R 7 , 
-S0 2 NR 7 R 8 ; or by lower alkyl, cycloalkyl, heterocycle, aryl, and heteroaryl, and wherein the 
25 lower alkyl, cycloalkyl and heterocycle each may be substituted by the group R 1 1 and the 
aryl and heteroaryl each may be substituted by the group R 12 , and 

heteroaryl which may be substituted by a member of the group (f) as 
defined earlier, or by lower alkyl, cycloalkyl, heterocycle, aryl, and heteroaryl, and wherein 
the lower alkyl, cycloalkyl and heterocycle each may be substituted by the group R 11 and the 
30 aryl and heteroaryl each may be substituted by the group R 12 ; or alternatively, 

-NR 5 R 6 can form a ring having 3 to 7 atoms, said ring optionally including one or more 
additional hetero atoms and being optionally substituted by lower alkyl, -OR , 
-COR 7 , -COOR 7 , -CONR 7 R 9 , or -NR 8 R 9 ; 



35 R 7 is hydrogen or lower alkyl which may be substituted by a member of the group 

consisting of cycloalkyl, heterocycle, aryl, heteroaryl, -OR 9 , or -NR 8 R 9 ; 
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R 8 is hydrogen, -COR 9 ' -CONR 10 R 9 , or lower alkyl which may be substituted by R 11 ; 

R 9 and R 10 are each independently hydrogen or lower alkyl; 

R" is -OR 9 , -COR 9 , -COOR 9 , -OCOR 9 , -CONR 9 R 10 , -NR 9 R 10 , -N(COR 9 )R 10 , - 
S0 2 R 9 , or -S0 2 NR 9 R 10 ; 

R 12 is -OR 9 , -COR 9 , -COOR 9 , -OCOR 9 , -CONR 9 R 10 , -NR 9 R 10 , -N(COR 9 )R 10 , - 
S0 2 R 9 , -S0 2 NR 9 R l °, halogen, -CN, -N0 2 , or perfluoroalkyl; and 

X is -N- or -C-. 

and prodrugs and pharmaceutical^ active metabolites of compounds of Formula I; and the 
pharmaceutically acceptable salts of the foregoing compounds. 

2. A compound of claim 1, wherein 
R 1 and R 2 are independently 

hydrogen, 

-NR 5 R 6 , 

lower alkyl which may be substituted by R 11 , cycloalkyl, heterocycle, 
aryl and heteroaryl, wherein the cycloalkyl and heterocycle maybe substituted by R n , and 
the aryl and heteroaryl may be substituted by R 12 ; 

cycloalkyl which may be substituted by R 1 lower alkyl, heterocycle, 
aryl and heteroaryl, wherein the lower alkyl and heterocycle may be substituted by R 1 \ and 
the aryl and heteroaryl may be substituted by R 12 ; 

heterocycle which maybe substituted by R 11 , lower alkyl, cycloalkyl, 
aryl and heteroaryl, wherein the lower alkyl and cycloalkyl may be substituted by R u , and 
the aryl and heteroaryl may be substituted by R 12 ; 

aryl which may be substituted by R 12 , lower alkyl, cycloalkyl, 
heterocycle, aryl, and heteroaryl, wherein the lower alkyl, heterocycle and cycloalkyl may be 
substituted by R 1 and the aryl and heteroaryl may be substituted by R 12 ; 

heteroaryl which may be substituted by R 12 , lower alkyl, cycloalkyl, 
heterocycle, aryl, and heteroaryl, wherein the lower alkyl, cycloalkyl and heterocycle may be 
substituted by R 11 , and the aryl and heteroaryl maybe substituted by R 12 ; or alternatively, 
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R l and R 2 may form a ring having 5 to 7 atoms and optionally being substituted by the 
group consisting of -OR 8 , -COR 7 , -COOR 7 , -CONR 7 R 9 , -NR 8 R 9 , and lower alkyl which may 
be substituted by R". 

5 3. The compound of claim 2 wherein R 3 is hydrogen, -OR 4 , -NR^ 6 , or lower alkyl 
which may be substituted by the group consisting of -OR 4 and -NR^ 6 . 

4. The compound of claim 2 wherein R 3 is hydrogen, -OR 9 , or lower alkyl which may 
be substituted by the group consisting of -OR 9 and -NR 9 R 10 . 

10 

5. The compound of claim 1, which is (Z)-7,9-Dihydro-2,3-dimethyi-9-[(3-methoxy- 
lH-pyrrol-2-yl)methylene]-8H-pyrrolo-[3,2-f]quinoxalin-8-one 

6. The compound of claim 1, which is (Z)-3-Butyl-7,9-dihydro-9-[(3-methoxy-lH- 
15 pyrrol-2-yl)methylene]-2-methyl-8H-pyrrolo[3,2-f)quinoxalin-8-one 

7. The compound of claim 1, which is (Z)-2-butyl-7,9-dihydro-9-[(3-methoxy-lH- 
pyrrol-2-yl)methylene]-3-methyl-8H-pyrrolo[3,2-fjquinoxalin-8-one 

20 8. The compound of claim 1, which is (Z)-7,9-Dihydro-9-[(3-methoxy-lH-pyrrol-2- 
yl)methylene]-2-methyl-3-phenyl-8H-pyrrolo[3^-f]quinoxalin-8-one 

9. The compound of claim 1, which is (Z)-7,9-dihydro-9-[(3-methoxy-lH-pyrrol-2- 
yl)methylene]-3-methyl-2-phenyl-8H-pyrrolo[3,2-f]quinoxalin-8-one 

25 

10. The compound of claim 1, which is (Z)-7,9-Dihydro-2,3-di-(2-furanyl)-9-[ (3- 
methoxy-lH-pyrrol-2-yl)methylene]-8H-pyrrolo[3,2-f]quinoxalin-8-one 

11. The compound of claim 1, which is (Z)-l,3,5,6,7,8-Hexahydro-3-[(3-methoxy-lH- 
30 pyrrol-2-yl)methylene]-2H-pyrrolo[3,2-a]phenazin-2-one 



12. A pharmaceutical composition comprising as an active ingredient a compound of 
any one of claims 1 to 1 1 and a pharmaceutical^ acceptable carrier or excipient. 
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13. A compound of any one of claims 1 to 1 1 for use as a medicament, particularly for 
the treatment and/or control of inflammation and neurodegenerative diseases, particularly 
rheumatoid arthritis, or for treating solid tumors, in particular breast or colon tumors. 

14. The use of a compound of formula I or a pharmaceutically acceptable salt thereof as 
defined in any one of claims 1 to 11 in the preparation of a medicament containg such 
compound for the treatment and/or control of inflammation and neurodegenerative 
diseases, particularly rheumatoid arthritis, or for treating solid tumors, in particular breast 
or colon tumors 



1 5. The invention as described hereinbefore. 
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